Text by Rabiya S. Tuma rabiya@nasw.org I f myoblasts are to fuse with nascent myotubes and thus form muscles, they must apparently migrate and chew up extracellular matrix (ECM), according to Jansen and Pavlath (page 403). These activities require expression of the mannose receptor (MR) in differentiating myoblasts.
The pathway is induced when nascent myotubes secrete IL-4, which induced expression of the MR in myoblasts. Although MR-null myoblasts fused normally with other myoblasts, they were retarded in their ability to fuse with nascent myotubes, which is the second stage of myotube formation.
MR expression appears to be required in vivo as well as in vitro for normal myotube formation, as the myofi bers in MR-null mice were smaller than those in wild-type animals.
The researchers found that MR-null myoblasts migrated more slowly than wild-type cells in response to chemotactic stimuli. Moreover, the mutant cells internalized less collagen than control cells, indicating that MR, which is an endocytic receptor, is required for effi cient clearance of the ECM during cell movement.
Jansen and Pavlath note that MR activity is required for other cell fusion events, but its role in migration and ECM remodeling has not been reported previously. Another member of the MR family, Endo180, is also involved in cell migration and ECM clearance. Therefore, these activities might be a common function for the receptor family.
Early transcription E arly genome remodeling is a black box that somehow helps reset the genome for development. In mice, the zygotic genome is activated early, with a small wave of transcription starting in the one-cell zygote and a much larger wave appearing at the two-cell stage. On page 329, Torres-Padilla and Zernicka-Goetz report that TIF1α helps regulate the initial wave of transcription by controlling genome remodeling.
After fertilization, TIF1α translocated from the cytoplasm to both pronuclei of the one-cell stage embryo, where it localized to discrete regions of the chromatin. TIF1α colocalized with chromatin-remodeling proteins SNF2H and BRG-1 at a subset of active transcription sites.
Blocking TIF1α with RNAi or antibody injection caused mislocalization of the chromatin remodeling proteins and RNA polymerase II, suggesting that TIF1α recruits the proteins to these specifi c sites in the genome. Many of the treated embryos stopped developing at the two-to-four-cell stage.
Finally, using a modifi ed ChIP procedure, the team found that TIF1α was required for the proper regulation of a specifi c set of genes. Closer inspection of 10 of the genes indicated that TIF1α increased the transcription of some genes, while decreasing transcription of others. SNF2H RNAi treatment disrupted transcription of some of these genes as well.
The team is currently looking to see how TIF1α leads to chromatin remodeling at this early stage of embryo development. Learning how this fi rst wave of genome activation comes about may be important for understanding what is required for successful genome reprogramming in nuclear transfer experiments.
Contractile ring formation
D uring cytokinesis the actin-myosin contractile ring forms between two daughter cells, pinching them apart. On page 391, Wu et al. demonstrate that the contractile ring in fi ssion yeast arises from a band of nodes rather than from one single spot, as previously proposed.
Previous experiments yielded two countervailing views of how the actin-myosin ring forms. In one scenario, an actin cable was thought to extend from a single progenitor spot that contained Mid1p/anillin, a large adaptor protein known to be involved in ring formation. In the alternate scenario, Mid1p was thought to accumulate in multiple nodes that then coalesced into a ring.
Using a series of fl uorescently tagged proteins, Wu et al. found that myosin-II appeared around the equator of the cell before anaphase and was concentrated in a large number of nodes that form a band around the cell. Subsequently, the nodes melded together to form the actin-myosin ring. In addition to myosin-II these nodes contained several other proteins that participate in contractile ring function, including Cdc12p/formin, Rlc1p/myosin light chain, Rng2p/IQGAP, Cdc15p/PCH, and Mid1p.
Formation of the nodes required Mid1p. In cells lacking Mid1p, Cdc12 and myosin proteins did not accumulate in the neck region. When the team inhibited actin polymerization, the nodes formed but failed to give rise to a contractile ring. The single progenitor spot was not detected under all growth conditions and cells lacking the spot formed normal contractile rings, suggesting that it is not a critical component of the structure.
A broad band of nodes is the precursor to a cytokinetic ring.
Myoblasts fail to fuse if they lack the mannose receptor (bottom).
